Chromospherically Active Binaries (CAB) catalogue have been revised and updated. With 203 new identifications, the number of CAB stars is increased to 409. Catalogue is available in electronic format where each system has various number of lines (suborders) with a unique order number. Columns contain data of limited number of selected cross references, comments to explain peculiarities and position of the binarity in case it belongs to a multiple system, classical identifications (RS CVn, BY Dra), brightness and colours, photometric and spectroscopic data, description of emission features (Ca II H&K, H α , UV, IR), X-Ray luminosity, radio flux, physical quantities and orbital information, where each basic entry are referenced so users can go original sources.
INTRODUCTION
Chromospherically active binaries (CAB) are the class of binary stars with spectral types later than F characterized by a strong chromosphere, transition region, and coronal activity. Enhanced emission cores of Ca II H&K lines, and emission filling in the Balmer Hα occasionally above the continuum are primary indicators of chromospheric activity and are often accompanied by photometric variability caused by starspots analogous to sunspots.
Combining RS Canum Venaticorum (RS CVn) stars, first defined by Hall (1976) with a preliminary list of 40; later with an improved list of 69 by Hall (1981) , and BY Draconis (BY Dra) defined by Bopp & Fekel (1977) with 13 binaries, and then including early attempts of collections (Nelson & Zeilik 1984; Eker 1984; Strassmeier 1986 ), the first version of the CAB catalogue, (CCABS), was published with 168 CAB stars by Strassmeier et al. (1988) . In the second version, (CABS), the catalogue was revised and published in the same format with contents of 206 CAB stars by Strassmeier et al. (1993) , which is out dated now.
Especially after Hipparcos mission (Perryman et al.
⋆ E-mail: eker@comu.edu.tr 1997), the number of CAB systems is increased and data quality improved very much. Eker had been compiling catalog data for CAB systems privately even after his contribution (Eker 1984) to the first version (Strassmeier et al. 1988) . Containing 284 stars, this unpublished list was the source and starting point of recent studies (Karataş et al. 2004; Bilir et al. 2005; Demircan et al. 2006; Eker et al. 2006 Eker et al. , 2007 Eker, Demircan & Bilir 2008 ) at which first observational evidence of dynamical evolution of binary star orbits, most probably driven by orbital angular momentum loss via magnetic braking mechanism (Schatzman 1959; Kraft 1967; Mestel 1968) , was extracted from the galactic space velocities and the kinematical ages of CAB. These studies reminded us once more that collecting catalog data is the first step of doing science. Cataloguing is not only good for directing observers to observe under studied systems and provide basic data, but also is good for reporting most reliable physical parameters and improve statistical significance which could be essential for such specialized studies, and useful for understanding dynamo mechanism, role of magnetic activity in single or binary star evolutions, stellar activity and activity cycles, dynamical evolution etc. Starting from already existing but incomplete list of Eker, which practically contains the two earlier versions of CAB c 2008 RAS Figure 1 . log P distributions of CAB in the present catalogue (white bars) and the Strassmeier's et al. (1993) catalogue (black bars).
catalogue, we have revised inputs of individual stars in the list and searched new CAB members through the literature and finalized the current version. The catalog data should be considered updated up to December, 2007. The newly identified CAB stars in the present catalogue were collected from various sources. Basic sources are chromospherically active binary candidate list of Strassmeier et al. (1993) , Strassmeier et al. (2000) , Montes et al. (2001) , Nordström et al. (2004) , SB9 catalogue of binary stars by Pourbaix et al. (2004) , and list of stars claimed to be RS CVn or BY Dra in SIMBAD database which are not in the earlier versions of CAB catalogues. Published articles containing the names of the stars in the tentative list are searched one by one in NASA/ADS services. If binarity and chromospheric activity are confirmed in the published papers, the other input data of the catalogue are searched and gathered. However, we also investigated a limited number of stars, which are binaries, chromospheric activity information was missing or, chromospheric activity was confirmed but binarity was not openly confirmed in the literature. Some of such stars were also included in the present version of the CAB catalogue according to the criteria of selecting CAB stars explained in Section 3.
CONTENTS AND DIFFERENCES
The current version of the catalogue (CABS III) is available only in electronic format. With 203 new identifications, the number of CAB systems is increased to 409. Fig. 1 compares orbital period distribution of current catalogue and previous version (Strassmeier et al. 1993) . Relative increases of the number of CAB systems at various periods are clear. Fig. 2 displays a similar comparison of maximum visual brightness (Vmax). New identifications sharply increase for Vmax > 7 mag. This must be due to increasing accuracies and photometric limit of modern instruments and mostly because of Hipparcos identifications.
The present catalogue contains 1855 rows of data sorted in the order of catalogue number (CABS III) according to increasing right ascension and its sub-orders. More than one line of input data for each star aims to summarize all available specialized studies (columns) for the catalogue stars. Lines of each star are organized such that the most reli- able entry is in the first line. Auxiliary information (extra lines) are for researchers or users who like comparing earlier or other entries from different sources. Each entry (column) followed by a column to contain reference numbers. A reference number indicates the original source of the entry. Nevertheless, there are some columns which does not need a reference or there are columns with verbal information followed by a reference number or numbers indicated in a parenthesis. Square parentheses mean the entries are computed by us from the other information available in the present catalogue.
Columns are organized: as order; (CABS III) number; sub-order; star names; maximum brightness in Johnson V magnitude; wave amplitude; photometric, migration and cycle periods; Johnson's colours (U − B, B − V , V − R, V − I); spectral types for components; nature of binarity (e.g. SB1, SB2 and SB3), effective temperatures; iron abundance relative to Sun; logarithmic lithium abundances (on a scale with log n(H) = 12); projected rotational velocities; Ca II H&K and Hα emissions; luminosity, flux or information of X-Ray, UV, IR and radio; orbital periods and relative orbital period variations; starting phase as a heliocentric Julian date; center of mass velocity; semiamplitude of components (e.g. K1 and K2); eccentricity; longitude of periastron; semi-major axis of apparent orbits; distances from Sun; radii, mass and mass functions; nature of eclipses; inclination of orbits; information of spot modeling; ratio of contributing fluxes between components and wavelength region of this flux ratio; absolute magnitude of the system; magnetic field strength and polarization. The explanations of columns and special entries in the catalogue are given in the electronic form (readme file in SIMDAB 1 ).
CRITERIA OF SELECTING CAB
The primary criteria for choosing CAB are in the first paragraph of the introduction. Basically, by definition, there are two necessary conditions; binarity and chromospheric activity, if both are fulfilled for a stellar system, it is sufficient to identify the system as one of the CAB. Despite conditions are that clear, the borderlines of identification could be vague or imprecise.
Binarity
Among the 409 CAB stars in the catalog, 308 have orbital parameters determined from their radial velocity data, so binarity cannot be doubted. For the rest binarity has been assured either because systems have eclipsing light curves, or dispersions of radial velocity data are confirmed to be much bigger than observational errors of radial velocities. Detection of line doubling and variable radial velocity of components are sufficient to claim such a system to be SB2 even without orbital parameters. For SB1 systems, if there is no evidence of pulsations, variable radial velocity of a single component on the spectrum strongly favors binarity. Statistics of radial velocity data for SB1 systems without orbital parameters are summarized in Table 1 . Having maculation wave and photometric periods, those systems are unlikely to be pulsating variables. Data in the table strongly favor those 22 systems are binaries. The shortest orbital period is 0.309 days (DV Psc) and the longest orbital period is 9166 days (HD 3443). Towards the lower limit of orbital periods, a special care was given not to include contact binaries of W UMa type since they have been recognized as a distinct class, even though significant fraction of W UMa binaries are known to have chromospheric activity (Rucinski 1986 ). At first, we have intended to exclude semi-detached systems too but later we have decided to keep them in because there are un-ignorable numbers of such systems in the earlier versions of the catalogue, even in the original list of Hall (1976) . Nevertheless, unlike the earlier versions, in this version we have preferred to indicate semi-detached status or any other peculiarity exist such as membership to moving groups, associations or clusters, mass transfer, multiplicity etc. Such information are given in the file comments.dat in the electronic form, where also the position of the CAB is described within the multiple system which could also be a visual binary or a visual multiple.
Following the pioneering works by Wilson (1963) , Kraft (1967) and Skumanich (1972) , which led to the hypothesis that rotation plays a crucial role in generating stellar magnetic activity, binarity is recognized as main reason for CAB to have higher chromospheric activity than normal single stars because high rotation rate of binary components are maintained due to tidal interactions between the binary components. Although tidal interactions become weaker at longer orbital periods, it may appear very long periods (e.g. longer than few hundreds of days) not important for the chromospheric activity. Since there is no definite upper limit especially for definition of CAB, we decided not to discard very long period systems too as long as orbital parameters are determined from radial velocity variations.
Long period spectroscopic binaries, if not too distant, could also be observed as visual binaries; e.g. Capella, OR Del, 4 UMi, HD 132756. If no radial velocity variation was detected and orbital parameters were not confirmed spectroscopically, visual binaries and proper motion binaries are excluded from the list. Nevertheless, a CAB could be within a multiple system, which itself could be a spectroscopic, visual or proper motion multiple or all possible combinations.
Chromospheric activity
Various techniques had been described in literature for determining Ca II H&K emissions. Most popular ones are Mount Wilson S index (Wilson 1968; Duncan et al. 1991) , and RCaII index (Linsky et al. 1979; Strassmeier et al. 2000) and various empirical indexes defined by various authors (Hall 1996; Twarog & Anthony-Twarog 1995; Montes et al. 1995; Wright et al. 2004; Cincunegui, Díaz & Mauas 2007; Hall, Lockwood & Skiff 2007) . In the first version (Strassmeier et al. 1988) Wilson's criteria, where various activity levels indicated from IK=1 to 5 according to eye-estimated scale, was accepted and systems with IK > 2 were chosen into the catalogue. In the second version (Strassmeier et al. 1988) , absolute Ca II H&K emission-line surface fluxes defined as RCaII = (
were used and systems with RCaII > 2 − 4 × 10 −5 are included in the catalogue.
For this version of CABS III we have preferred to be more flexible and include all systems if authors confirm chromospheric activity not only using any of the methods for detecting Ca II H&K emissions but also according to Hα, X-Ray luminosity or star spots. Information about Ca II H&K emission is dedicated in the column named Ca em (in electronic form) where only simple descriptions are given because there is no standard way of expressing flux values.
Among the 409 systems in this version, there exist Ca II H&K information for 387. There are only these 22 systems with no information about Ca II H&K emission. Activity properties of 22 systems are summarized in Table 2 . All systems in the catalogue are given a defining reference under the column references for class (see readme file in the electronic version).
COMPLETENESS
The catalogues, especially such as CAB, W UMa, FK Com, RR Lyr, cepheids, cataclysmic variables etc., are never complete. This is because not only there are always new identifications and even if there is no new identifications there are new accurate observations and newer studies, but also because there would be some missing information (columns), at which some scientists would wish to have depending upon their special interests. Here we were careful to present at least very basic observational and first order evaluation of observations such as orbital parameters and physical quantities of the systems. Missing second order data, e.g. space distributions and velocities, evolutionary, isochronal or kinematical ages, we think, must be left out because such information can be derived from the present data later according to the personal style of researchers who would prefer to rederive them. Some second order data may require specialization, e.g. X-Ray, UV, radio etc. Fig. 3 compares period histogram of northern (δ > 0 • ) and southern (δ < 0
• ) stars, where understudied nature of southern are displayed clearly. We encourage observers to give extra care to study more southern systems in order Tokovinin & Smekov (2002) , (2) Strassmeier et al. (2000) , (3) Beavers & Eitter (1986) , (4) Nordström et al. (2004) , (5) Buckley (1987) , (6) Strassmeier et al. (2000) , (7) Silva et al. (1985) , (8) Takalo & Nousek (1988) * * (i) CCABS, (ii) CABS, (iii) Strassmeier et al. (2000) notted "newly discovered SB1", (iv) Variable RV (Heard 1956; Strassmeier 1993) , (v) Binarity claimed by Pandey et al. (2005) , (vi) Visual binary, P ∼ 1 yr (Hipparcos, Perryman et al. 1997) BD+33 4462 e √ √ RS CVn 3 * se: strong emission, e: emission, cf: core filling * * (1) Chevalier & Ilovaisky (1977) , (2) Drake, Simon & Linsky (1989) , (3) Frasca et al. (2006) , (4) Cutispoto & Tagliaferri (1996) , (5) Griffin (2006) , (6) Bayless & Orosz (2006) , (7) Robb & Gladders (1996) , (8) Frederic & Etzel (1996) , (9) Fekel & Bopp (1993) , (10) Cutispoto (1998) , (11) Robb (1997) , (12) López-Morales & Ribas (2005), (13) Bernhard & Frank (2006) , (14) Kaiser et al. (2002) , (15) Osten & Saar (1998 ), (16) Hall (1976 , (17) Drake, Simon & Linsky (1989) , (18) Makarov (2003) to improve homogeneity in the sky distribution, which is crucial for studies such as space distributions, luminosity functions, space velocities, kinematics ages of CAB in the solar neighbourhood 
